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Epitome 


(57) [Abstract] 

[Technical problem] The approach and associated equipment which give a fluid 
lubrication agent to a liquid bearing are offered. 

[Means for Solution] The path clearance space (26, 28, 30) of the bearing (10) of the 
object filled up with a fluid lubrication agent is exhausted. Subsequently to path 
clearance space, a fluid lubrication agent is given. Once a fluid lubrication agent is 

given to path clearance space, path clearance space will return even to ambient 
pressure level at it and coincidence. Any pockets of the air by which the trap was 
carried out into bearing, or other gases become small. It is because path clearance 
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space returns even to ambient pressure level. This approach is accepted in a process 
like the assembly line of the large volume that much bearing may be filled up with a 
fluid lubrication agent for a short period of time. 


[Translation done.] 


8 



[Translation done.] 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim (s)] 

[Claim 1] The approach for giving the liquid bearing which has the path clearance 
space which specifies at least one path which is characterized by providing the 
following, and which separates said bearing part of bearing and extends a fluid 
lubrication agent on the external surface of said bearing The step reduced on the 
pressure level which had the path clearance space pressure level of said path 
clearance space reduced to ambient pressure level The step which gives said fluid 
lubrication agent to said path clearance space The step which returns said path 
clearance space pressure level to the level above said reduced pressure level 
[Claim 2] The approach according to claim 1 of containing further the step which 
surrounds said bearing by said fluid lubrication agent partially at least. 
[Claim 3] The approach according to claim 1 of containing further the introductory 
step which separates said path clearance space from said ambient pressure level. 
[Claim 4] It is the approach according to claim 3 said step to separate contains the 
step which positions a cap member around said path opening by said at least one path 
which extends even on said external surface of said bearing specifying path opening 
by said appearance. 

[Claim 5] It is the approach according to claim 4 said step to reduce contains the step 
which connects said cap member to said source of vaccum pressure by the ability 
connecting said cap member which can be positioned to said perimeter of path 
opening between said steps to position to the source, the source of vaccum pressure, 
and the source of ambient pressure level of a fluid lubrication agent. 
[Claim 6] Said step to give is an approach containing the step which connects said 
cap member to said source of a fluid lubrication agent according to claim 5. 
[Claim 7] Said step to return is an approach containing the step which connects said 
cap member to said source of ambient pressure level according to claim 5. 
[Claim 8] It is the approach according to claim 5 of said approach connecting said 
cap member to said drain discharge Rhine, and containing further the step which 
emits the fluid lubrication agent of too much amount given between said steps to give 
by the ability connecting said cap member to drain discharge Rhine further. 
[Claim 9] The approach according to claim 3 characterized by providing the 
following Said at least one path is the 1st path which is formed by the flank of the 1st 
shaft orientations of said bearing, and specifies the 1st path opening by said 
appearance of said bearing. Said step to separate is a step which positions the 1st cap 
member around said 1st path opening including the 2nd path which is formed by the 

flank of the 2nd shaft orientations of said bearing, and specifies the 2nd path opening 

by said appearance of said bearing. The step which positions the 2nd cap member 
around said 2nd path opening 
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[Claim 10] Said 1st cap member can be positioned around said 1st path between said 
steps to position, and can be connected to the source of a fluid lubrication agent 
through a lubricant valve. It can connect with the source of vaccum pressure through 
a vacuum valve, and can connect with the source of ambient pressure level through 
an outlet valve. Said step to reduce The approach containing the step which opens 
said vacuum valve, and connects said source of vaccum pressure to said 1st cap 
member, and connects with said path clearance space through said 1st path according 
to claim 9. 

[Claim 1 1] Said step to give is an approach containing the step which closes said 
vacuum valve, and opens said lubricant valve, and connects said source of a fluid 
lubrication agent to said 1st cap member, and connects with said path clearance space 
through said 1st path according to claim 10. 

[Claim 12] Said step to give is the approach according to claim 1 1 of containing 
further the step which pushes in said fluid lubrication agent in said bearing. 
[Claim 13] Said step to return is an approach containing the step which opens said 
outlet valve, and connects said source of ambient pressure level to said 1st cap 
member, and connects with said path clearance space through said 1st path according 
to claim 11. 

[Claim 14] Said step to separate is an approach containing the step which carries said 
bearing in a vacuum tank including the pool of said lubricant according to claim 3. 
[Claim 15] Said step to reduce is an approach containing the step which exhausts said 
vacuum tank after said bearing is carried in said vacuum tank according to claim 14. 
[Claim 16] Said step to give is an approach containing the step which carries said 
bearing in said pool of said lubricant according to claim 15. 
[Claim 17] Said step to return is an approach containing the step which raises the 
pressure level of said vacuum tank exhausted between said steps to exhaust, and 
carries said bearing out of said pool of said lubricant according to claim 16. 
[Claim 18] Said step which carries said bearing in said vacuum tank, and carries said 
bearing in said pool, and carries said bearing out of said pool is an approach 
containing the step which positions said bearing on a conveyor, the step which 
carries said bearing on said conveyor in said vacuum tank, the step which carries said 
bearing in said pool, and the step which carries said bearing out of said pool 
according to claim 17. 

[Claim 19] The approach according to claim 1 of containing further the step which 
heats said fluid lubrication agent before said step which gives said fluid lubrication 
agent to said path clearance space. 

[Claim 20] The approach according to claim 1 of containing further the step which 
changes the orientation of at least one shaft orientations of said liquid bearing, after 
said fluid lubrication agent is given to said path clearance space. 
[Claim 21] The approach according to claim 1 of containing further the introductory 

step which positions said liquid bearing in desired orientation. 

[Claim 22] Equipment for giving the liquid bearing which has the path clearance 

space which specifies at least one path which is characterized by providing the 
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following, and which separates said bearing part of bearing and extends a fluid 
lubrication agent even on the external surface of said bearing The means for reducing 
the path clearance space pressure level of said path clearance space The means for 
surrounding said bearing by said fluid lubrication agent partially at least, and 
separating said path clearance space from ambient pressure level The means for 
giving said fluid lubrication agent to said path clearance space The means for 
returning the pressure level of said path clearance space even to said ambient 
pressure level, once said fluid lubrication agent is given by the means for [ said ] 
giving 

[Claim 23] Specify path opening which separates said bearing part of bearing, and is 
prolonged even on the external surface of said bearing, and is there about a fluid 
lubrication agent. It is equipment for giving the liquid bearing which has the path 
clearance space which specifies at least one path. The 1st cap member which can be 
positioned by sealing engagement around said at least one path opening, The vacuum 
valve positioned between said 1st cap member and sources of vaccum pressure is 
included. Said vacuum valve In order to form the 1st fluid connection between said 
sources of vaccum pressure and said path clearance space and to decompress said 
path clearance space of said bearing, it can drive to an open position. The lubricant 
valve positioned between said 1st cap member and sources of said fluid lubrication 
agent is included. Furthermore, said lubricant valve In order to form the 2nd fluid 
connection between said source of a fluid lubrication agent, and said path clearance 
space and to give said fluid lubrication agent to said path clearance space, it can drive 
to an open position. The outlet valve positioned between said 1st cap member and the 
source of ambient pressure level is included. Furthermore, said outlet valve 
Equipment which can be driven to an open position in order to form the 3rd fluid 
connection between said sources of ambient pressure level and said path clearance 
space and to give the outlet to the ambient pressure level of said source of ambient 
pressure level to said path clearance space. 

[Claim 24] Said drain valve is equipment according to claim 23 which can be driven 
to an open position in order to discharge the fluid lubrication agent of too much 
amount given to said path clearance space, including further the drain valve 
positioned between a drain element and said 1st cap member. 
[Claim 25] Equipment according to claim 23 characterized by providing the 
following Said at least one path is the 1st path which is formed by the flank of the 1st 
shaft orientations of said bearing, and specifies the 1st path opening by said 
appearance of said bearing. Including the 2nd path which is formed by the flank of 
the 2nd shaft orientations of said bearing, and specifies the 2nd path opening by said 
appearance of said bearing, it can position around said 1st path opening, and, for said 
equipment, said 1st cap member is the 2nd cap member which can further be 
positioned around said 2nd path opening. 

[Claim 26] Equipment for giving the liquid bearing which has at least one path which 
has the path clearance space which is characterized by providing the following, and 
which separates said bearing of bearing for a fluid lubrication agent, and extends 
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between the external surface of said bearing, and said path clearance space Said 
vacuum tank is the pool of said fluid lubrication agent which has the pressure level 
which can be adjusted between ambient pressure level and the exhausted pressure 
level, and was further supported within said tank including a vacuum tank. The 
conveyor for passing along said pool of said fluid lubrication agent, and carrying said 
bearing out of said vacuum tank across said pool into said vacuum tank 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Cross-reference to a related patent] This invention relates to the theme of No. 
5,112,142 for the "liquid bearing" published No. 5,067,528 and May 12, 1992 for the 
"liquid bearing" published on U.S. Pat. No. 4,795,275 for the "liquid bearing" 
published on January 3, 1989, and November 26, 1991. Current transfer of these 
patents is carried out in KUONTAMU Corporation (Quantum Corporation) of 
California mill PITISU which is the grantee of this invention. These patents are 
concretely used by citation here. 
[0002] 

[Background of the Invention] Generally this invention relates to a liquid bearing. 
More specifically, this invention relates to the approach for giving a fluid lubrication 
agent to a liquid bearing, and the equipment of relation. 
[0003] Since it is filled up with the path clearance space which separates the 
migration part of bearing, a fluid lubrication agent is given to bearing. Since it is 
filled up with path clearance space according to instruction of this invention, when a 
fluid lubrication agent is given to bearing, the problem which accompanies the 
pocket of the air to which the trap of [ in bearing ] was carried out is minimized. It 

fades, and once the expansion relevant to the heat of the pocket of air fades, while 

bearing operates, it will not present a problem. 

[0004] Many the bearing and the bearing assemblies of a type are sold so that it may 
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be used with equipment various type [ many ] . Conventional radial bearing and the 
conventional conventional ball bearing are the example of the type of the bearing 
which is sold and is used broadly. 

[0005] A disk drive assembly is the typical example of the equipment using bearing. 
A disk drive assembly is computer large capacity storage, and data are read from 
there, and such data may be written in/or there. Generally, data are encoded there 
including a rotation storage or a disk with a disk drive assembly accessible to one or 
more random. The bore of a disk is attached to a hub, and it is combined so that this 
may rotate to one pair of bearing and it may rotate at the spindle shaft of 
immobilization by the ball bearing conventionally. Typically, the pair of bearing is 
formed by up bearing and the lower-shaft carrier. 

[0006] Since the disk drive assembly is constituted so that height may become still 
lower, the die length of a spindle shaft and spacing between up bearing and a lower- 
shaft carrier must be reduced. That is, since the height of a disk drive assembly 
becomes low, it must hold in the disk drive assembly of height with which the shorter 
spindle shaft became low in proportion to it. Since a shorter spindle shaft is the need, 
spacing between bearing must be reduced corresponding to it. 
[0007] It becomes a problem increasingly for an up ball bearing and a lower ball 
bearing to have to set spacing according to an aperiodic small deflection (NRRO) and 
the inclination to a quicker spin rate rather than it accompanies a shorter distance and 
it, and to use the conventional ball bearing succeedingly. As a result, especially 
shorter spacing between bearing reduces inclination rigidity, and reduces a shake 
mode frequency, and if these either is serious, it has a possibility of causing drive 
failure of a disk drive assembly. Furthermore, the thickness of the film of the 
lubricant relevant to a ball bearing is very thin from the first, and the surface fault 
and surface defect of a ball bearing do not almost decrease with this thin lubricant 
film. There is a possibility that a gap of the deflection of a lot of repeatability which 
the spin axis of a centre plate draws, or a repetitious path may arise as a result. If the 
gap of such a deflection and a path is serious, it will also cause the damage to a disk 
drive assembly. 

[0008] Above-mentioned U.S. Pat. No. 4,795,275, No. 5,067,528, and all No. 
5, 112, 142 are indicating the liquid bearing. Bearing similar to the bearing indicated 
there although seldom limited is useful especially although the disadvantageous point 
of the proper of the spindle supported by the conventional ball bearing used with a 
disk drive assembly is conquered. 

[0009] A liquid bearing' contains the lubricant film of the fluid lubrication agent 
given to the path clearance space formed between the surfaces of metal on which 
bearing slides. When the lubricant film gives advanced viscous damping and is used 
as substitution of the conventional ball bearing with a disk drive assembly, a disk 
drive assembly can attain that the tracking engine performance increases. It is 
advantageous that the tracking engine performance increases. It is because the 
storage capacity of a disk is enabled that the drive orbital consistency of a disk 
increases, therefore to increase. In addition to it, the lubricant film serves to weaken 
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an external impact and vibration further. 

[0010] Typically, once a liquid bearing is assembled, since it is filled up with the 
path clearance space which separates the migration part of bearing, subsequently 
lubricant will be given. While lubricant is given, the trap of the pocket of the air 
which exists in bearing, or other gases may be carried out into bearing. In order to 
simplify, the word "air" mentions any gas media here. While bearing operates, heat 
arises and the dimension of the volume of an air pocket increases in response to 
generating of heat with the thermal-expansion property of an air pocket. When the 
volume dimension of an air pocket increases such, as a result of an air pocket s 
expanding, there is a possibility that lubricant may be extruded from bearing. 
Therefore, while having given lubricant to bearing, attention must be paid in order to 
minimize the trapping of the pocket of the air in bearing. 
[001 1] it comes out about these consideration to a liquid bearing, and other 
background-information that the serious improving point of this invention 
progressed. 
[0012] 

[Summary of the Invention] This invention offers advantageously the equipment of 
the relation for realizing the method of giving a fluid lubrication agent to a liquid 
bearing, and its approach. While having given the fluid lubrication agent to bearing, 
it fades for the very small volume. 

[0013] The approach and equipment of this invention can give a fluid lubrication 
agent to many liquid bearings in a short time, and are received in a process like an 
assembly line. While having given lubricant there, the pocket of any air by which a 
trap is carried out into bearing becomes small, and while bearing operates by it, the 
problem which accompanies the thermal expansion of air by which the trap was 
carried out into bearing is avoided. Other problems which accompany the pocket of 
the air held in bearing are avoided further. For example, the cavitation of a bearing 
part is avoided. 

[0014] Therefore, according to this invention, the approach for giving a fluid 
lubrication agent to a liquid bearing and the equipment of relation are indicated. The 
path clearance space of a liquid bearing separates the bearing part of bearing, and at 
least one path extends even on the external surface of bearing. The path clearance 
space pressure level of path clearance space is reduced by even the reduced pressure 
level to ambient pressure level. Subsequently, a fluid lubrication agent is given to 
path clearance space, and path clearance space pressure level returns even to the level 
above the reduced pressure level. 

[0015] The more perfect application of this invention and its range are obtained from 
the claim of the accompanying drawing summarized briefly below, detailed 
explanation of the following of the example of this invention desirable now, and the 
above-shown. 
[0016] 

[Detailed explanation of a desirable example] Drawing 1 shows the liquid bearing 
which is the typical example of the bearing to which a fluid lubrication agent may be 
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given and which is comprehensively illustrated by 10, while the example of this 
invention operates. Bearing 10 is a liquid bearing of instantiation only, and in order 
to give a fluid lubrication agent to many of other structures of a liquid bearing, I hear 
that what should be observed first can use instruction of this invention, and there is. 
[0017] Bearing 10 contains the external sleeve 12. The external sleeve 12 contains 
the inside part 14 of the reduced bore. A shaft 16 is positioned in a sleeve 12 and 
relative rotation between a shaft 16 and a sleeve 12 is attained. A shaft 16 is held in 
the location of immobilization, and may rotate the external sleeve 12. instead — ** ~ 
if it carries out, the external sleeve 12 is fixed, and it may be held, a shaft 16 may 
rotate, or you may rotate with rotational speed which is different although both the 
sleeve 12 and the shaft 16 rotated. 

[0018] In the example shown in drawing 1 , a shaft 16 includes the crevice 17 which 
specifies a bearing shaft part or is further separated by the flank of the shaft 
orientations which a shaft counters. 

[0019] The thrust plates 18 and 20 positioned by the flank of the shaft orientations 
which bearing 10 counters are attached to a shaft 16, and rotate with a shaft by this, 
or it is maintained with a shaft in the location of immobilization. Here, the static seal 
24 which is an O ring seal is positioned so that a seal may be formed between thrust 
plates 18 and 20 and a shaft 16. A seal 24 operates so that the leakage of the lubricant 
along the boundary of thrust plates 18 and 20 and a shaft 16 may be prevented. 
[0020] The path clearance space 26, 28, and 30 is formed between a sleeve 12, a 
shaft 16, a thrust plate 18, and a thrust plate 20. The path clearance space 26, 28, and 
30 specifies the separation distance which separates combination with a sleeve 12, a 
shaft 16/a thrust plate 18, and a thrust plate 20. More specifically, the path clearance 
space 26 is specified between thrust plates 18 or 20 and a sleeve 12, and extends even 
to the path clearance space 28. The path clearance space 28 is specified between the 
flank inside thrust plates 18 or 20, and the flank of the edge of the inside part 14 of a 
sleeve 12, and extends even to the path clearance space 30. Furthermore, the path 
clearance space 30 is specified between the inside part of a sleeve 12, and a shaft 16. 
Both the path clearance space 26, 28, and 30 has traffic of a fluid, and forms both the 
fluid channels or paths that are prolonged inside bearing from the external surface of 
bearing 10. Path clearance space is very narrow. For example, the path clearance 
space 30 may be the width of face between 0.0002 inches and 0.001 inches, and the 
path clearance space 28 may be the width of face between 0.0005 inches and 0.002 
inches. 

[0021] Since it is filled up with the path clearance space 26, 28, and 30, a fluid 
lubrication agent is given to bearing 10. A fluid lubrication agent may be formed in 
oil. 

[0022] The liquid bearing 10 shown in drawing includes further the path 32 which 
extends in shaft orientations, and the path 34 which extends in radial. The path 32 
which extends in shaft orientations is arranged the perimeter of a sleeve 12, and 
around the inside part 14, and the path 34 which extends in radial is arranged around 
a sleeve 12. Paths 32 and 34 bring about equalization of the pressure between path 
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clearance space. 

[0023] Since it must enable it to rotate relatively between the external sleeve 12, the 
shaft 16 / thrust plate 18, and a thrust plate 20, in order to prevent the leakage of the 
fluid lubrication agent positioned in path clearance space, it is necessary to form a 
dynamic seal in the path clearance space 26. In the example shown in drawing, a 
dynamic seal is formed with a surface tension capillary tube seal. A capillary tube 
seal is formed of the balance between the surface tension of the fluid lubrication 
agent filled up with the path clearance space 26, 28, and 30, and is formed of the 
balance between the pneumatic pressure of a relative perimeter, and the pressure of a 
fluid lubrication agent, and is formed of the dimension of the path clearance space 
26. Formation and the function of such a dynamic seal are described in more detail in 
the above-mentioned patent. 

[0024] Once the assembly of bearing 10 is completed, a fluid lubrication agent must 
be given to the path clearance space 26, 28, and 30. Bearing is filled with a fluid 
lubrication agent, or the path clearance space 26, 28, and 30 may be given in other 
modes, in order to be filled up with path clearance space and to form a dynamic seal 
in the path clearance space 26, since a fluid channel is mutually made to the direction 
of the outside of bearing 10. As stated above, when a fluid lubrication agent is given 
to bearing, the trap of the pocket of air or other gases may be carried out into bearing 
like the path clearance space 28 or 30. In order to simplify as [ observed / before ], as 
for the word "air", any gas media make reference. While bearing operates, a big air 
pocket cannot exist. Otherwise, there is a possibility that an air pocket may expand 
with the heat energy produced while bearing operated, and the dynamic seal formed 
of it in the path clearance space 26 is destroyed, and a fluid lubrication agent is 
discharged by it from there. 

[0025] Drawing 2 shows the bearing comprehensively illustrated by 50 here, and 
bearing is equipped with the 1st cap member 52 and the 2nd cap member 54. The 1st 
cap member 52 is positioned around [ flank ] the 1st shaft orientations of bearing 50, 
and the 2nd cap member 54 is positioned around [ flank ] the 2nd shaft orientations 
of bearing. The cap members 52 and 54 function as separating the path clearance 
space of bearing 50 corresponding to the path clearance space 26, 28, and 30 of the 
bearing 10 shown in drawing 1 , when positioned around [ each / flank ] bearing 50. 
[0026] 1st fluid Rhine 55 extends over the body of the cap member 52, and it extends 
even in the source 56 of a vacuum through the valve portion material 58. 2nd fluid 
Rhine 62 also extends over the body of the cap member 52, and through the valve 
portion material 66, it is a perimeter or extends even in the source 64 of pressure 
level controlled in alternative. The source 64 of ambient pressure level may be a 
source of atmospheric-pressure level which gives the outlet to atmospheric air, when 
a valve 66 is in an open position. 3rd fluid Rhine 68 extends over the body of a 
member 52 further, and extends even in the source 72 of a fluid lubrication agent 
through the valve portion material 74. 

[0027] The cap member 54 includes similarly the 1st fluid Rhine (here fluid Rhine 
76) prolonged even in the source 56 of vaccum pressure through the valve portion 
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material 78, the 2nd fluid Rhine (here fluid Rhine 80) prolonged even in the source 
64 of ambient pressure level through a valve 82, and the 3rd fluid Rhine (here fluid 
Rhine 84) prolonged even in the source 72 of a fluid lubrication agent through a 
valve 86. 

[0028] Although what should be observed shows the 2nd cap member 54 for 
including fluid Rhine where drawing 2 is prolonged from there, I hear that it i? used 

only in order that the 2nd cap member 54 may separate one of the flanks of the shaft 
orientations of bearing 50 in other examples, and fluid Rhine which extends even in 
sources 56, 64, and 72 is not included, and it is. 

[0029] If it becomes when a fluid lubrication agent should be given to bearing 50, as 
shown in drawing, the cap members 52 and 54 will be positioned by the flank of the 
shaft orientations which bearing counters. When it is positioned so that it may be 
shown, the path clearance space of bearing is separated by the cap member. 
[0030] Subsequently, the valves 58 and 78 combined with the source 56 of vaccum 
pressure are opened, and the pressure level of the path clearance space in bearing 50 
is reduced even on the pressure level of the source 56 of vaccum pressure by it. That 
is, path clearance space is exhausted. 

[0031] Once the pressure level of path clearance space is reduced, since it is closed, 
valves 74 and 86 are opened and a fluid lubrication agent is filled up with patlji 
clearance space, valves 58 and 78 will be given to path clearance space. In a pertain 
example, a fluid lubrication agent is maintained under the pressure for giving it easily 
to bearing. In the example shown in drawing, when a fluid lubrication agent is given 
to both flanks of the shaft orientations of bearing, it becomes easy to fill up th^ path 
clearance space of bearing with a fluid lubrication agent. It is because a fluid is 
drawn in in bearing by the flank of the shaft orientations of the both. 
[0032] In an example with this invention, before a fluid lubrication agent is given to 
path clearance space, it is heated by even the elevated temperature, or it is maintained 
at an elevated temperature. At the temperature which rose, the viscosity of a fluid 
lubrication agent changes so that it can be easily given to path clearance space. 
[0033] Once it fills up with the path clearance space of bearing 50, valves 74 and 86 
will be closed. Valves 66 and 82 are opened and bearing returns to ambient pressure 
level. The pocket of any air in bearing becomes small for the very small volume. The 
problem which accompanies expansion of air between actuation after bearing is the 
minimum. Though it is, it is because only the pocket of the snug product of air 
remains in bearing. 

[0034] In this way, a fluid lubrication agent is given to the path clearance space of 
bearing 50, and its pocket of any air by which the trap was carried out into bearing 
becomes small to a snug product. When once giving a fluid lubrication agent to the 
path clearance space of bearing 50 is completed and path clearance space returns 


even to ambient pressure level, the cap members 52 and 54 are removed from 

50, and a process may be repeated in order to fill up the path clearance space of 
another bearing with the same mode by the fluid lubrication agent. 
[0035] Drawing 3 shows the cap member of the alternative-like example of this 


bearing 
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invention comprehensively illustrated by 52' here. Cap member 52' includes one fluid 
Rhine 55 which extended to the source of a vacuum through the valve 58, and has 
extended to the source of ambient pressure level through the valve 66. Valves 58 and 
66 are opened by turns, or both valves may be in a closing location. Cap member 52' 
contains two fluid Rhine 68 and two valve portion material 74 which are prolonged 
to the source of a fluid lubrication agent again. The valve portion material 58, 66, and 
74 is opened and closed in a mode similar to the valve portion material of the cap 
member 52 shown in drawing 2 being opened and closed in order to give a fluid 

lubrication agent to a liquid bearing. 

[0036] Cap member 52' includes further additional fluid Rhine 88 which extends to a 
drain valve 92. A drain valve 92 is opened after a fluid lubrication agent is given to 
bearing, in order to fill up path clearance space with the mode same with having 
explained above. Any lubricant of too much given to bearing while being filled up 
with bearing by fluid restoration treatment will be discharged through fluid Rhine 88, 
once a valve 92 is opened. 

[0037] Drawing 4 shows the liquid bearing comprehensively shown by 100 here, and 

it is positioned so that 1st cap member 52' and 2nd cap member 54' may give a fluid 
lubrication agent to bearing to the perimeter. It is similar to the bearing 50 shown in 
drawing 1 , and bearing 100 contains the external sleeve 1 12, the internal sleeve 114, 

and a shaft 116. Thrust plates 118 and 120 are positioned by the flank which a shaft 
116 counters, and are attached there. The path clearance space 126,128 and 130 is 
formed between the combination of the external sleeve 1 12, a shaft 1 16, a thrust plate 
1 18, and a thrust plate 120. Furthermore, all can form the part of bearing 100 and the 
path 132 which extends in shaft orientations, and the path 134 which extends in 
radial can operate in a mode similar to actuation of the structure to which the bearing 
10 shown in drawing 1 corresponds, respectively. 

[0038] Cap member 52' shown in drawing 4 contains the 1st ring member 156 which 
has fluid Rhine 154 which extends in radial [ which was formed there, respectively ] , 
and the drain line 158. Fluid Rhine 168 is also formed there. The ring member 160 is 
installed on the ring member 156, and contains the annular central part which is 
inserted through corresponding opening formed through the ring member 156 and 
which rose. The seal 170 of an elastomer is installed among rings 156 and 160, and 
the seal 172 of an additional elastomer is positioned on the base of the ring member 
156 so that it may be installed on bearing 100. 

[0039] Cap member 54' is positioned by the flank of the 2nd shaft orientations of 
bearing 100. Cap member 54' is formed in one cylindrical shape ring including fluid 
Rhine 174,176 and 178 formed there. Fluid Rhine 174 is equivalent to fluid Rhine 
154 of cap member 52', and fluid Rhine 176 is equivalent to fluid Rhine 158 of cap 
member 52', and fluid Rhine 178 is equivalent to fluid Rhine 168 of cap member 52\ 
Here, the static seal which are O rings 184 and 186 is installed in contact with the 

peripheral face of bearing 100. 

[0040] If it becomes when a fluid lubrication agent should be given to bearing 100, 
cap member 52' and 54' will be positioned by the flank of the shaft orientations 
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which bearing 100 counters in a mode as shown. The seal 172 and O rings 184 and 
186 of an elastomer are installed on bearing 100, and the path clearance space and 
the path of bearing 100 are separated with other parts of a cap member. It is similar 
to the mode explained above about drawing 2 , and path clearance space is exhausted 
by connecting path clearance space to the source of a vacuum. Once it is exhausted, a 
fluid lubrication agent will be given to path clearance space, and path clearance space 
will return even to ambient pressure level. Too much lubricant is then discharged 
from bearing. Engagement to bearing 100 separates from cap member 52' and 54', 
and it is removed, and cap member 52' and 54* may be again positioned so that a 
fluid lubrication agent can be given to the following bearing after that. 
[0041] More specifically, once cap member 52' and 54' are positioned around bearing 
100, fluid Rhine 154 and 174 will be connected to the source of vaccum pressure by 
opening the vacuum valve ( drawing 4 not being shown) connected between fluid 
Rhine 154 and 174 and the source of vaccum pressure. The path clearance space of 
bearing 100 is exhausted. It is because path clearance space makes the source of 
vaccum pressure, and a fluid channel through cap member 52' and 54'. 
[0042] Once it is exhausted, a vacuum valve will be closed and the fluid lubrication 
agent valve (not shown) connected between fluid Rhine 168 and 178 and the source 
of a fluid lubrication agent will be opened, exhaust air of path clearance space — the 
pressure differential of a cause — a fluid lubrication agent — it pressurizes 
having — " — or the inside of path clearance space — "it is pushed in." 
[0043] Subsequently, the outlet valve (not shown to drawing 4 ) connected between 
fluid Rhine 154 and 174 and the source of ambient pressure level (for example, 
atmospheric air) is opened. The pocket of any air in bearing becomes small. It is 
because a fluid lubrication agent is given to path clearance space and path clearance 
space returns even to ambient pressure level. 

[0044] A fluid lubrication agent valve may be opened by turns before that j 
simultaneous in disconnection of an outlet valve. Subsequently a vacuous outlet 
valve is closed, and the drain valve (not shown to drawing 4 ) connected among 
Rhine 158 and 176 is opened so that any lubricant of too much may be discharged 
from bearing. Subsequently a drain valve is closed and a cap member is removed 
from bearing. 

[0045] Although what should furthermore be observed shows that drawing 4 gives a 
fluid lubrication agent only to one bearing from drawing 2 , it can give a fluidl 
lubrication agent at coincidence to much bearing by giving a fluid lubrication agent 
to bearing in the mode which attached the cap member to much bearing, and was 
explained in the top. Two or more cap members are combined with common valve 
portion material, and a fluid lubrication agent can be given to bearing at coincidence. 
[0046] Since drawing 5 shows the equipment of the alternative-example of this 
invention comprehensively shown by 200 and is filled up with the path clearance 

space of bearing by this, a fluid lubrication agent is given to bearing. Equipment 200 

contains the vacuum tank 204 which has the inlet-port edge 206 and the outlet edge 
208. The fluid lubrication agent 212 is pooled in a vacuum tank 204. The conveyor 
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214 passed along the inlet-port edge of a vacuum tank, and it is prolonged so that it 
may come out to the outlet edge 208 of a vacuum tank along the pool of a fluid 
lubrication agent. A conveyor 214 carries the bearing 10, 50, and 100 shown in 
drawing to precede, and the same bearing along with it. 

[0047] Here, before the bearing which is bearing 250 goes into a vacuum tank 204, it 
is first positioned on the conveyor 214 shown in drawing by the 1st location 
expressed by the block 258 shown with a broken line. A conveyor 214 carries 
bearing 250 to a vacuum tank 204 so that it may be positioned in the 2nd location in 
a tank 204 expressed by the block 262 shown with a broken line. Once bearing 250 is 
positioned in a vacuum tank 204, a vacuum tank will be exhausted in order to reduce 
the pressure level of a tank. 

[0048] In the example shown in drawing, bearing 250 is positioned on a conveyor 
2 1 4 so that the axis of ordinate of bearing may be prolonged horizontally. In another 
example, bearing is positioned so that an axis of ordinate may be prolonged 
perpendicularly. Furthermore, in another example, bearing is supported on a 
conveyor so that an axis of ordinate may be prolonged the certain include angle 
between a horizontal direction and a perpendicular direction, or the conveyor inclines 
appropriately. 

[0049] Subsequently to the 3rd location in the pool 212 of a fluid lubrication agent, a 
conveyor 214 carries bearing 250. The 3rd location is expressed by the block 264 
shown in drawing with a broken line. When dipped in a fluid lubrication agent, a 
fluid lubrication agent is partially filled up with the path clearance space of bearing 
250 by being filled up with a big seal area and the part of bearing. 
[0050] In a certain example, a fluid lubrication agent is maintained at an elevated 
temperature in order to raise the viscous description of lubricant. It may be 
positioned in a vacuum tank 204 so that a heating element (not shown) may produce 
heat energy and may heat a fluid lubrication agent, or a fluid lubrication agent may 
be heated before being positioned in a vacuum tank 204. 

[0051] When bearing is carried to the 3rd location expressed by block 265, if a 
vacuum tank gives the outlet to ambient pressure level or is not so, pressure level will 
increase to the exhausted pressure level. For example, the tank of the pressurized gas 
may be connected to a vacuum tank, and the pressurized gas may be given to a tank 
in order to increase the pressure. While recompression of the tank is carried out in 
this way, the remaining part of path clearance space is filled up with a fluid 
lubrication agent. 

[0052] Then, a conveyor 214 carries bearing 250 to the 4th location expressed by the 
block 266 shown with a broken line. 

[0053] In the further example, the conveyor 214 inclines preferably in the orientation 
exceeding one, in order to change the orientation of bearing 250. It is because 
bearing is carried along with it after dipping bearing in a fluid lubrication agent. By 
changing the orientation of bearing, the pocket of the air by which the trap was 
carried out into bearing is released easily. 

[0054] Subsequently, a conveyor 214 carries bearing to the 5th location expressed by 
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the block 268 shown with a broken line over a vacuum tank 204. 
[0055] With the equipment 200 shown in drawing, what should furthermore be 
observed can carry the bearing 250 of many numbers along with a conveyor, and can 
insert it in a vacuum tank 204 at coincidence. Therefore, the bearing 250 of many 
numbers can be filled up with a fluid lubrication agent into coincidence. 
[0056] It is possible to give the problem which accompanies the air by which the trap 
was carried out into bearing while having given the fluid lubrication agent to bearing 
in a fluid lubrication agent to the liquid bearing made into the minimum according to 
various examples of this invention. Bearing is surrounded by the fluid lubrication 
agent by either of carrying carrying bearing in the tub of lubricant, or lubricant in 
bearing. Other problems like the cavitation of the bearing part relevant to the pocket 
of the air held in bearing are avoided further. A fluid lubrication agent may be given 
to much bearing for a short time, and is accepted in a process like an assembly line. 
This invention may be advantageously used so that a fluid lubrication agent may be 
given to anythings of many various structures of the liquid bearing which contains 
further the bearing of instantiation shown in drawing 1 here. With naturally giving a 

fluid lubrication agent to other structures of a liquid bearing using this invention, it 
may be achieved similarly. 

[0057] The example of this invention desirable now was explained somewhat 
specifically. The above explanation is a desirable example for realizing this 
invention, and the range of this invention should not necessarily be limited by this 
explanation. The range of this invention is prescribed by the claim shown above. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] While the example of this invention operates, it is the sectional view of 
the liquid bearing which illustrates the bearing to which a fluid lubrication agent may 
be given. 
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[Drawing 21 In order to give a fluid lubrication agent to bearing, it is partial 
functional block and the partial schematic diagram of equipment of this invention 
which were positioned with the liquid bearing. [ of an example ] 
[Drawing 31 It is the end view seen from that 1st edge of the alternative-example of 

this invention. 

[Drawing 41 In order to give a fluid lubrication agent to bearing, it is drawing of 
longitudinal section of the equipment of the example of this invention positioned 
with the liquid bearing. 

[Drawing 51 It is drawing showing another alternative-example of this invention for 

giving a fluid lubrication agent to a liquid bearing. 

[Description of Notations] 

26 Path Clearance Space 

28 Path Clearance Space 

30 Path Clearance Space 

1 0 Liquid Bearing 
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[Drawing 11 
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[Drawing 21 
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[Drawing 41 
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